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"General Installation apd Operation of Kenotron Tubes 


Installation 
MECHANICAL 
The handling of a kenotron in trans- 
portation and Storage requires great care 


_ Since the tube may be permanently damaged 


if subjected to shock. Each tube is sus- 
pended within its shipping carton so that 


it will not come in contact with the sides. 


of the carton during shipment. The tube 
Should be stored in the carton and should 
be protected from moisture and extreme 
temperature changes. Furthermore, while 
the tube is being handled it should be 
kept in a vertical position with the cath- 
ode end down. Under no circumstances 
Should crated tubes be Brace on top of one 
another. 


The Venothen should be installed in a 


vertical Posty On with the cathode base ; 


down. 


In installations where a nonrigid 


anode connection is used, reasonable flex- 
ibility must be provided to prevent plac- 
ing a strain on the cathode base. Since 
the bulb becomes hot during continuous op- 
eration, 
with any metallic body, nor be subjected 
to the drops or spray” of any liquid. 


The accumulation of dust and metallic 
on the outer surface of the 
glass walls will increase the leakage over 
this Surface. As this may result in tube 
failure from arc-over, periodic cleaning 


of these surfaces should be maintained. 


When a kenotron is operated at volt- 
ages above 75 kv peak inverse, harmful 
x-rays may be generated. Adequate protec- 
Should be pro- 
vided. : } 


COOLING 


Free circulation of cool air around 
the glass bulb should be maintained. High- 
temperature air from other apparatus 
Should be prevented from circulating 
@round the tubes. If desired the tubes 
may be immersed ina tank of o1l1 with the 
transformers - a 


*¥Note: The ratings and characteristics 
of a particular tube are given under Tech- 
nical Information on the Description and 
Rating Sheet for that tube. 


it should not come in contact. 


- kenotron. 
the length 


ELECTRICAL | 


Filament power should be _ supplied 
from a filament lighting transformer insu- 
lated for the proper voltage. This trans- 
former should be provided with a secondary 
midtap for. the plate circuit return lead. 
The filament excitation supply must be 
provided with suitable resistors or other 
regulating devices to apply the power to 
the filament gradually and to adjust it 
accurately during operation. The filament 
voltage should be measured directly at the 
filament terminals. 


The high initial rush of current 
through the filament when the switch is 


first closed should be limited by the use 
of some form of filament 
“proper use of the filament regulating de- 


starter. The 


vices will prevent this initial rush of 


current from destroying the filament. In’ 
any case, the current through the filament ’ 
should never, even eos tenrenaeuelys. Seer 


twice the *rated value. 


When the apparatus in which the tube 
is used is to be idle for periods not ex- 


ceeding two hours, voltage should be main- 


tained on the filament. However, if de- 
Sired, provision may be made to reduce the 
filament voltage to approximately 80 per 
cent of the *rated value during "standbys." 
Where stand-by periods exceed ‘two hours 
the filament voltage may be removed. 


The plate circuit should be’ provided 
with a time-delay relay which will prevent 


application of plate voltage until the 
filament has reached normal operating 
temperature. 


devices should 
over-plate-volt- 
or under-fila- 


Automatic protective 
be installed to prevent 
age, over-plate-current, 


ment-voltage conditions. 


In the case of multi-phase installa- 


tions, the plate transformer is usually 
designed for rectifier use. In the case 
of a double Y rectifier, the use of an in- 
ter-phase transformer is recommended. The 
cathode base should: not be connected to 
ground or to any other pare 
cult. 


The installation of all wires and. 


connections should be made so that they 


do not lie on or close to the glass of the 
An air space of approximately 
of the tube should be 
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Single-phase, Full-wave | 0.318 Emax 0.450 Erms 0.636/ Imax 
ingle-phase, Full-wave 0.636 Imax 
Three-phase, Half-wave 0. 827 Imax 


Double-Y Paralle] _—_| 0: 927 Emax 1.170 Erms| 1.732 Emax 2.09 Eavg| 1.91 Imax 


hree-phase, Full-wave | 1.65 Emax 2.34 Erms 5 Emax 1.05 Eavg 0.955 Imax 


2.83 Erms 
No Load Conditions 


: Eavg 
No Load Conditions 


Output voltage depends on load and circuit regulation. The circuit must be designed 


So that the tube ratings are not exceeded. ~ 


ceeded. 


Particularly, values of C and R must be 


chosen to limit charging current so that peak current rating of tube will not be ex- 


tained between the bulb and any metallic 
body during operation. Otherwise, corona 


discharge may develop and result in punc- 


ture of the glass bulb. 


Operation 


Ordinary care in handling and provi- 
Sion for the necessary operating condi- 
tions peculiar to the kenotron will mini- 


mize accidental damage to the tube. 


The maximum values given in the *rat- 
ing of kenotrons are the values beyond 
which it is unsafe to operate, if the 
maximum life and performance are desired. 


For example, the maximum operating plate 


voltage can be obtained from the Technical 


Information and the émount of voltage 
fluctuation, due to line, load, and manu- 


: facturing variation in the apparatus must 


be determined or estimated. An average 
value of plate voltage must be used which, 
under normal operating variations, does 


_not exceed the maximum rated value. 


With regard to power, the ratings | 
given on the Technical Information pre- 
Scribe two limiting operating conditions. 
The first is a maximum peak inverse volt- 
age which should not exceed a certain safe 
value determined by the insulation between 
electrodes of the tube. The maximum peak 


inverse voltage is the highest voltage 
that the tube will insulate on the half 
cycle when no current is passing through 
the tube. As any and all of the following 
factors - line surges, circuit capacitance, 
wave form distortion, and the maximum peak 
voltage of the applied alternating volt- 
age - may increase this inverse voltage 
to &@ value higher than the rated maximum 
peak voltage, the kenotron should never be 
used at the maximum rated voltages unless 
measurements, either by oscillograph or 
sphere gap, have indicated that at no time 
does the peak voltage across the tube ex- 
ceed this value. 


The second limiting value is the pow- 
er dissipation of the plate which is de- 
termined by the d-c load current almost 
regardless of the voltage across the load. 
The maximum peak plate current is the 
greatest instantaneous current that may be 
drawn from @ kenotron on the half cycle 
during which the plate of the tube is pos- 


itive. As the design of the circuit, es-. 


pecially the amount of capacitance in the 
circuit, is a major factor in determining 
the amount of current available in a given 
rectifier, oscillograph measurements of 
this current should be made if any doubt 
exists as to the magnitude. If the keno- 
tron is to be operated at full *peak cur- 
rent rating, it will be necessary to main- 
tain exactly the rated filament voltage. 
If the peek current to be drawn is less 
than the full rated value, the allowable 
filament voltage regulation increases as 


the value of the peak current decreases. 


The following tabulation shows the 
reduction of the maximum peak current with 
reduced filament voltage: 


Filament Maximum 
Voltage Peak Current 
% of Rated @ of Rated 

100 100 

OD 65 

90 ue) 

85 25 

80 10 


Excessive anode temperature is an in- 
dication of abnormal voltage drop in the 
tube and is usually caused by low filament 
temperature. Filament voltage greater 
than the rated value, while increasing the 


maximum peak current available, will re- 
Sult in decreased tube life. 


The regulation of the filament supply 
voltage should be such that the minimum 
filament voltage will not be less’ than 
that recommended in the tabulation for the 
peak current demand. = 


The filament should be operated at 
constant voltage rather than at constant 
current and should always be allowed to 
reach normal operating temperature before 
the plate voltage is applied. 


Six basic circuits in which the keno- 
tron may be used are shown schematically 
on Fig. 1. The values given are ideal 
conditions which usually cannot be ob- 
tained in actual installations because 
of poor regulation and other abnormal sup- 
ply line conditions. Therefore, these 
factors must be considered and subtracted 
from the supply voltage to the tubes in 
order that the maximum voltage rating is 


: not exceeded. 


In parallel operation the filaments 
of all tubes must be supplied from a com- 
mon source and the voltage of this source 
must be adjusted to the rated value of the 
individual tube when all tubes are lighted 


In series circuits, separate filament 
transformers must be provided. Also pro- 
vision must be made for equalizing the 


,voltage drop of each tube in the series. 


When any kenotron, except the FP-85, 
is first placed in operation the following 
procedure should be observed. The tube 
Should be operated without plate voltage 
for five minutes at rated filament volt- 
age. After this initial preheating sched- 
ule, the plate voltage can be applied. 
Start with not more than one-half the 
usual operating voltage and then carefully 
increase it in steps over a period of ap- 
proximately 15 minutes to the desired 
value. The tube should then be operated © 
under the normal load conditions for a 
period of approximately 15 minutes or 
moree If the plate voltage is varied by 
taps on the primary, the plate-circuit re- 
lay should be open when the taps are 
changed in order to avoid dangerous surges. 
It is recommended that every three months 
spare tubes be given the preheating and 
initial operation schedule as discussed © 
abovee This will insure that only good 
tubes are carried in stock. , 
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Kenotron KC-4--Description and Rating 
The KC-4 is a kenotron for use as a high-voltage rectifier. 


TECHNICAL INFORMATION 


These data are for reference only. For design information see the specifications. 


GENERAL CHARACTERISTICS 


Electrical - 
Cathode -.Filamentary | 
Filament Voltage 3 20 Volts 
Current, approximate 7 Boa 24.5 Amperes 
Mechanical | 
Type of Cooling - Convection : 
Maximum Ambient Temperature : | 60: 6 
Net Weight, approximate 7 : 3% Pounds 
Shipping Weight, approximate | 9 Pounds 


Installation and Operation - ET-H14 


MAXIMUM RATINGS 


Peak Inverse Voltage 7 150,000.) Volts 
Peak Platé Current 750 Milliamperes 
Plate Dissipation 750 Watts 


ie 
6g MAX. DIA. 


“eee eee ear fea 
Pee eee eve 

1000 iopsulaare|pean| nm rabnne Eee es ies 
FE PS ET a FEE Re EE Ee a Se ee 
ee ee) Sr ee ee ES 
FSS PE a GE Ee EEERS BSE) Be Ge es ET Ee 

ASA rma Cea BS a REET CR PRR AGS” AT MT ET 

Ld OO I cere ara lamacg fateh es gpa (ae GSEEY BERN 4 IES ELE GE CSE 

3 EES BE a ee a Pee Ea ee] eS Sd SRN ASS RE | ee | 

a ERE Ee es a a [Ee a 7, a es ee De Fe 

So ein a kee En RES baa ee ee a 

= [ESS Eas Ee eS a 

= of ttt | ttt ot Pas 

Se eV ee 

ed ‘4 

1 eae ee 

Ed eee a Oe ee 
[EP ME ea | p> Sa Pa esl ee ed ed [ee | Bees PE Se Pd 

3 EER BS PR Eee Pea Bea Pees Kea ae Ee EL 

=o tee Dana Canta oa Lesa a” Au aon cs ao ens cece eta etre Por ed 

co EE Nee FSA Fi ee ee 

rif abch CSE SIRS ES PAST TEI AS DSR EY FINE FR NSCS GET (SE ES] 
CSRS Ba BP Pe a eee te ee Pee Ge al Be 
FRE BRR Ba Ba FR Mrs ee ar es ES a] 
Ena Ra Fr Im eRe PE PS Ea ER : 
EARS D/A e Ses ee ee | 
12 14 6 18 20 


{ 
FILAMENT VOLTAGE IN VOLTS 


Outline KC-4 Kenotron 
K-2636627 pei Ul 


Emission Characteristic 
KC-4 Kenotron 
K-6917 415 8-25-44 
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